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利用 EEMs 和 PARAFAC 模型鉴别出各 DOM 样中均含有长波和短波类腐殖
质和类色氨酸荧光组分。河水各荧光组分的含量均明显高于海水，包括普遍认为
含有“ 海洋来源”M 峰的组分（240，335/406nm）也是如此，表明 M 峰还存在
显著的陆源贡献。藻液 DOM 中类腐殖质荧光组分 C1（240，335/406nm）和类
蛋白质荧光组分 C3（225，275/334nm）的存在提供了类腐殖质 M 峰和类蛋白质
T 峰生物产生的直接证据。筼筜湖污水 DOM 中发现较高含量外来有害有机污染
物 X 组分 （225/338nm）、类色氨酸（225，275/358nm）及未在其他水体中观察
到的类酪氨酸（225，275/294nm），证实了筼筜湖已受到了相当程度的有机污染。
雨水 DOM 中与 M/A 峰位置对应的短波类腐殖质荧光组分 C5（220，300/410nm）
含量较高，结合吸收系数 a300 与荧光组分强度的关系，表明该组分应主要由大
气化学过程产生，而其余 4 个组分主要来源于表层水体（河海水）。组分 C2 
（220/418nm）也发生光降解，并非陆源 DOM 的光产物。 
各种类型水体有色溶解有机物（CDOM）的吸收损失曲线说明了 UV 区，特
别是 UVB 光区是光降解 有效的太阳辐射区。辐照过程中，对照组吸收系数 a280
（或 a300、a350）、各荧光组分强度和光谱斜率 S 值基本不变，而光照组的吸收
系数和荧光强度则不断减小，S 值不断地增加，表明了光降解在导致 CDOM 不
断被漂白过程中，也导致其分子量不断减小。吸收系数 a280（或 a350）和荧光
组分平均分别降解了 70.0%和 67.3%。与 M/A 峰位置对应的短波类腐殖质荧光组
分 易降解，X 组分较难降解，类酪氨酸基本不降解。 















2.3d~10.2d，平均分别为 6.0d 和 4.1d。其中藻类来源 DOM 半衰期 短， 易降
解。X 组分的半衰期小于 7d，揭示了人为污染物天然光降解过程移除的重要性。
雨水的 a300 的平均降解损失率与河水接近，同时雨水水样总荧光降解程度高于
河水水样与海水水样，表明雨水水样 CDOM 的荧光较易发生光降解。 
河海水吸收系数 a280 的季节性光降解表现为夏>秋及夏（2008）>夏（2007），
该规律受太阳光辐射强度和由 DOM 来源决定的 DOM 性质影响。河水的荧光降
解百分率高于海水，但吸收归一化后的结果表明海水荧光组分的光化学活性大于




3 种氧含量条件下的光降解实验表明水体溶解氧的增加加速 CDOM 的光氧
化和 DIC 的光产生，类腐殖质荧光组分的光降解对 DO 含量的变化敏感度较类
蛋白质高。当 DO 超过 4.93 mg/L，DO 值便不再是 DIC 光产生的限制因素。DIC
光产生速率为 2.3~6.4μM/d，分布特征为河流（B5，九龙江北溪卢芝）>河口区
（JY0，九龙江口鸡屿附近）>海水（X74，湾口离岸约 65km）（B5>JY0>X74），
与 a280 和荧光分布特征一致，但与 DIC 的光化学效率 E 正好相反，表明了藻类
自生 DOM 光化学产生 DIC 的效率高于河流陆源 DOM。 
 

















The photodegradation properties of DOM derived from Several typical sources 
involved river, sea, polluted Yundang Lagoon, algae culture and rainwater were 
researched using absorption spectrophotometry, excite-emssion matrices (EMMs) and 
PARAFAC model during natural sunlight irradiation experiments in subtropical zone 
in Xiamen. On the basis of comparing similarities and differences of absorption and 
fluorescence characteristics of DOM from different sources, we discussed the effects 
of DOM source and seasonal variations of irradiation intensity of natural sunlight on 
photodegradation kinetics of DOM. In addtion, we also studied DIC photoproduction 
of different time series and under different DO concentrations and its influencing 
factor in aquatic system. The following are the main results: 
Humic-like fluorescent components of long or short wavelength and protein-like 
fluorescent components were identified using EMMs and PARAFAC model. The 
content of fluorescent components involve M peak which was considered derived 
from marine source were higher in river than that in seawater, it indicated there exist 
marked terrigenous contribution to M peak. Humic-like fluorescent components C1 
(240, 335/406nm) and protein-like fluorescent components C3 (225, 275/334nm) in 
algae culture provided direct evidence that Humic-like M peak and protein-like T 
peak can be produced by organism. The content of Component X (225/338nm), 
tryptophan-like components (225, 275/358nm) and tyrosine-like components (225,  
275/294nm) in polluted Yundang Lagoon were high and tyrosine-like components 
haven’t been found in other waters suggest that Yundang Lagoon have been polluted 
to some extent. The content of humic-like fluorescent component of short wavelength 
in rainwater of which the excite-emmsion peak was similar to M peak were higher, 
which combined the fact of linear relationship between a300 and fluorescent 
components demonstrated that C5 (220, 300/410nm) might be mainly produced in 
atmospheric process and other four fluorescent components might chiefly come from 















it was not a photoproduct of terrigenous DOM.  
Loss Spectra of CDOM from all types of waters suggest that UV light，especially 
UVB was the most effective wave band of sunlight. Absorption coefficient a280 (or 
a300 or a350), fluorescent intensity and slope S of control samples remained 
unchanged, while a280 (or a300 or a350) , fluorescent intensity of irrdation samples 
decreased and slope S rose during the irradation experiment. The result shows that 
photodegradation happened which involved decrease of content and molecular weight 
level of CDOM.    
Absorption coefficient a280 (or a350) and fluorescent components degraded by 
70.0% and 67.3%. Humic-like fluorescent components of short wavelength of which 
the excite-emmsion peak similar to M peak was most readily degradable substances, 
comopnent X was more undegradable substances, tyrosine-like resisted to 
photodegradable. 
Half-life of a280 and fluorescent components were 1.6~22.0d and 2.3~10.2d, 
respectively. The mean half-life of a280 and fluorescent components were 6.0d and 
4.1d, respectively. The half-life of algae derived DOM was shorter, so it was most 
easily photodegradable. Half-life of component X was shorter than 7d revealed that 
the importance of natural sunlight photodegradation played an important role in 
removal of anthropogenous pollutant.  
Seasonal varations of photodegradation of a280 shows that sunmmer>antumn, 
sunmmer (2008)>sunmmer (2007)，the result was dominated by natural sunlight 
irraddation and DOM nature dued to the source. The degradation percents of 
fluorescent components of river sample were higher than that of seawater, but after 
normalized, it appeared that fluorescent components in seawater is more photoreactive 
than that in river samples. The linear relations between degradation percents and a280 
of C1, C3 and C4, revealed that they may controlled by DOM nature derived from 
terrigenous DOM. However, photodegration of fluorescent components in seawater 
were affacted by seasonal variation of sunlight irraddation. The result of bacetical 
degradation and photodegradation of river and marine samples displayed that there 















The degradation percents of a300 in rainwater was close to riverwater, and 
degradation extent of rainwater was higher than riverwater, indicate that CDOM in 
rainwater is more sensitive to sunlight. 
Photodegradation under three different DO content demonstrate that the rise of 
DO accelerated the proccess of CDOM photooxidation and DIC photoproduction, 
photogradation of humic-like fluorescent components was senstive to DO than 
protein-like fluorescent components. If DO>4.93 mg/L, DO would no longer be a 
limiting factor for DIC photoproduction. The rate of DIC photoproduction was 
2.3~6.4μM/d , river (B5, Bi River, main stream of Jiulong River)>estuary (JY0, close 
to Ji Island in Jiulong estuary) >sea (X74~65km offshore, outside XiamenBay), this 
distribution pattern was similar to a280 and fluorescent components, but opposite to 
photochemical efficience E, the result suggestted that photochemical efficience of 
DIC photoproduction of algae derived DOM was higher than terrigenous DOM.  
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